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Part 1:
Introduction to whole 
life and methodology



Part 1 Outline

The following will be presented in Part 1:

• Background
• Lifecycle methodology
• Service life data
• Expenditure profile & NPV
• Lifecycle options appraisal
• Lifecycle replacement v. maintenance



Background

• Running costs of building having significant impact 
on occupiers budgets during 1930’s (Dale 1993),

• Basing choices of different alternatives on initial 
construction costs alone was not satisfactory,

• Emergence of a number of recent trends as issues 
of concern for design professionals;
- facility obsolescence
- environmental sustainability
- operational-staff-effectiveness
- Total quality management (TQM)
- Value engineering (VE)  (Kirk and Dell’Isola 1995)



Definitions

• What is Whole Life Costing

BS ISO 15686 Service life planning (BSI 1999):
- ‘a tool to assist in assessing the cost performance 
of construction work, aimed at facilitating choices 
where there are alternative means of achieving the 
Client’s objectives and where those alternatives 
differ, not only in their initial costs but also in their 
subsequent operational costs’



Definitions

• What is Whole Life costing

- The systematic consideration of all relevant costs         
and revenues associated with the acquisition, use      
and maintenance and disposal of an asset.



Whole Life Costing & Risk

• WLC deals with the future and the future is 
unknown

• Obtaining the appropriate level of information & 
data is paramount to mitigating uncertainty / risk

• The treatment of uncertainty in information and 
data is crucial to a successful implementation of 
WLC



Lifecycle Methodology

• Based on prediction rather than historic costs
• For each building element/component/location:

– what maintenance/replacement needed?
– when/how often?
– how much of it?
– at what cost?

• Individual costs can be interrogated and optimised
• Working with client to achieve the optimum spend profile
• Current costs or NPV calculations

“It is always preferable to estimate the costs 
from first principles and only to use historical 

cost information as a check”
(OGC Construction Procurement Guide No.7: WLC)



Methodology: Parameters Considered

• Components
• Start / cycle years
• Concession period
• Traffic / usage
• Percentage of work
• LC Preliminaries
• LC Professional fees
• Access costs
• Strip out / preparation

• Out of hours premium
• Health & safety
• Re-commissioning
• Risks
• Overheads & profit
• Inflation
• Interest rate
• Economies of scale



Lifecycle Methodology



Lifecycle Methodology



Service Life Data

• Client’s service life requirement

• Historical replacement records

• Manufacturers and Suppliers

• Trade Associations

• Research Organisations such as BRE, CIRIA

• British and European Standards

• Published research and conference papers such as BMI, 
CIBSE and HAPM.

• Technical press

• Service Contractor’s input



Service Life Data Limitations

• Durability assessment is not an exact science

• Numerous factors interact to determine durability in practice 
(ISO 15686-1)

• Actual replacement interval often driven by economic, 
technical or functional obsolescence

• Workmanship, latent defects, training, vandalism, changes 
in usage volume, climate and maintenance can affect 
durability

• Durability risks and variability need to be managed



Lifecycle Expenditure Profile

• Spread lifecycle premature failure risks

• Minimise disruption by eliminating peaks and troughs of 
expenditure

• Optimise funding and cover ratio

• Smoothing can be applied at high level or on individual 
component, e.g.

– Internal redecorations profiled as 20% per year rather 
than 100% every 5 years

– Flooring renewals to be profiled according to traffic and 
location



Smoothed Profile Example
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Lifecycle Options Appraisal

• LCC used for comparing costs in use of different project 
options in order to identify best value option

• Typically used for evaluating:

– Alternative component specification options

– Newbuild v. refurbishment of buildings

– Alternative building services systems, including 
energy costs

– Cost-benefit analysis to justify expenditure

• Apply the 80/20 rule - focus on components with 
biggest LCC impact, e.g. claddings, roof finishes, 
internal finishes, M&E 



Lifecycle Option Appraisal Example

Discount rate: 3.5%, 6% Analysis based on 10,000m2 building generally  except for items marked **

Analysis period: 30 years = Best Buy

Element Component Capital Cost 30 year LCC 
(excl. capex)

30 year 
Capex + LCC

30 year NPV @ 
3.5% 
(incl. Capex)

30 year NPV @ 
6.0% 
(incl. Capex)

Windows UPVC 600,000 315,000 915,000 725,278 666,698
Powder coated aluminium 840,000 315,000 1,155,000 965,278 906,698
Timber (softwood) 450,000 1,252,125 1,702,125 1,035,182 812,146
Aluminium/timber composite 675,000 626,850 1,301,850 945,696 827,577

Floor coverings Linoleum 270,000 283,500 553,500 412,477 358,397
PVC 220,000 462,000 682,000 440,182 356,607
Rubber 300,000 315,000 615,000 458,308 398,218
Non-slip PVC (Altro) 300,000 315,000 615,000 458,308 398,218
Timber laminate 250,000 525,000 775,000 538,682 445,286
Ceramic/quarry tile 300,000 315,000 615,000 450,124 393,141
Carpet (grade appropriate for use) 180,000 567,000 747,000 476,308 377,375

Internal doors Painted ply faced door 15,000 35,448 50,448 34,301 28,178
Self-finished (lacquered) door 20,000 22,050 42,050 31,324 27,310

Ceilings Mineral fibre tile suspended ceiling 300,000 441,000 741,000 493,341 410,652
Metal tile suspended ceiling 450,000 0 450,000 450,000 450,000
Plaster tile suspended ceiling (self-
finished)

350,000 367,500 717,500 480,932 413,985

Painted plasterboard ceiling 250,000 283,500 533,500 412,056 365,377

LIFE CYCLE OPTION APPRAISAL SUMMARY SHEET



Lifecycle Replacement v. Maintenance

• Lifecycle is the replacement of major assets with 
intermittent cycle

• Require interface between lifecycle replacement 
and maintenance to avoid double counting or 
shortfall

• Examples include agreed list, cost capping and/or 
work percentage threshold



Lifecycle Replacement v. Maintenance

1 .2  A ir Condition ing Un its . 
 
• Fram ework,  
• Variab le speed  drive controllers, . 
• Drive m otor fu ll assem b ly. 
• Supp ly fan  fu ll assem b ly 
• Attenuator section .  
• Supp ly fan  enclosure. 
• Supp ly d istribu tion  ductwork. 
• Heating  and  cooling  batteries.  
• Heating  and  cooling  con trol valves and  

actuators. 
• Direct and ind irect storage and  non  storage 

hum id ifier devices. 
• Direct and ind irect storage and  non  storage. 

hum id ifier con trol valves and  actuators 
• M echan ical separato rs 
• Heat exchangers.  
• A ir term inal supp ly d iffusion  device includ ing  

hoods and canop ies.  
• A ir term inal supp ly regu lation device 
• Fire and  control dam pers/actuators. 
 

 
 
F ilters, va lves repair k its, d rive belts, fan   bearings, d rive 
coup lings, switches, seals, electric heating elem ents, 
lub ricants, lam ps, m anom eter flu id , panel gaskets, g lass 
traps, chem icals. Fuses, m in iatu re circu it b reakers, 
residual cu rren t devices, isolators, con tactors, con tacts, 
over cu rren t devices, auxiliary con tacts, relays, tim ers, 
lam ps, push bu ttons, solenoid  valves, in terlocks, seals, 
lub ricants, im pellers, fasteners, belts, d rive coup lings, 
m echan ical seals, stu ffing  box packing , an ti vib ration  
m ounting  pads, air-flow tem peratu re/static p ressure 
sensors 

 

 M AIN ASSET AND SUB-COM PONENT 
LIFE CYCLE REPLACEMENT 
 

SPARE PARTS AND CONSUM ABLES 
REPLACED AS PART OF FM  

 



Summary

• WLC was borne from the realisation that running 
costs were having significant impact on occupier’s 
budgets

• WLC is the systematic consideration of all relevant 
costs and revenues, associated with the 
acquisition, use and maintenance, and disposal of 
an asset

• Successful implementation of WLC is linked to 
treatment of uncertainty in information and data.



Part 2:
Issues in whole life risks 



PFI Project Stages

• OJEC
• Pre Qualification
• Invitation to Tender
• Invitation to Negotiate
• Competitive Dialogue
• BAFO
• Preferred Bidder
• Financial Close
• Construction
• Operation
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Issues that Effect Whole Life Cost 

• What Puts Lifecycle At Risk – before Financial Close?
• Inputs to Lifecycle Model

– Cost Plan
– “Add-on” Structure 
– Project Agreement
– Concession Period
– Inflation
– Hand back Requirements
– Equipment Durability / Service Life
– Retained Assets



Issues that Effect Whole Life Cost 

• What Puts Lifecycle At Risk  – During Construction?

– Supply Chain Management
– Quality of Build
– Design Changes
– Maintenance
– Usage by Customer



Issues that Effect Whole Life Cost 

• What Puts Lifecycle At Risk  – Operation Phase?

– Variations
– Maintenance
– Usage by Customer
– Vandalism



What Puts Lifecycle At Risk ? – Cost Plan

• Cost plan accuracy linked to design level
• “Provisional sums” rather than firm tender prices

• May be based on incorrect assumptions
• Cost Base – period may change 

• Time delay between Financial Close and end of 
construction

• Any errors or omissions in cost plan effects lifecycle.



What Puts Lifecycle At Risk ? – “Add Ons”

• Lifecycle models anticipate future costs of asset 
replacements

• Possible constituents:
– Prelims
– BWIC
– M&E Commissioning
– Access (where applicable)
– Out of Hours Premium
– Escort Costs
– FM Management

• Assumptions made before SPV organisation set-up



What Puts Lifecycle At Risk ? – PA

• Must define the scope of the lifecycle fund

• Must define the interface between FM and lifecycle 
(threshold value)

• Payment Mechanism – defines potential deductions 

• Defines “residual value” or handback requirements



What Puts Lifecycle At Risk ? – Period

• Lifecycle models should be based on the anticipated concession 
period, any changes should be incorporated

• Concession period may be reviewed as part of refinancing

• Lifecycle should be remodelled – the expenditure profile is not 
“linear”

• Significant replacements may be required beyond 25 years 



What Puts Lifecycle At Risk ? – Inflation

• Modelled in “real” cost

• Inflation added in the financial model
• Many models use basic RPI as the inflation factor
• Building costs effected by different index.

• Expenditure should be regularly reviewed against 
forecast.



What Puts Lifecycle At Risk ? – Inflation

Various Cost Indices (1997=100)
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What Puts Lifecycle At Risk ? – Handback 

• Some PFI projects specify rigid “hand back” requirements.
• These define a “residual life expectancy” in assets in the end of 

the concession
• Generally a range of values for building components and M&E
• Extreme example was that all escalators in the London 

Underground PPP should have 50% residual like. 
• If this is a defined requirement, provisions should be made in 

lifecycle



What Puts Lifecycle At Risk ? – Retained Assets 

• Some PFI projects include “retained assets”.
• Partial or full refurbishment ?

• Assessment of replacements based on condition 
surveys.

• Risk is that assets assumed to be in better condition.



Issues that Effect Whole Life Cost 

• What Puts Lifecycle At Risk  – During 
Construction?

– Supply Chain Management
– Quality of Build
– Design Changes
– Commissioning (M&E)



What Puts Lifecycle At Risk ? – Operation Phase

• What Puts Lifecycle At Risk  – During 
Operation?

– Variations 
– Maintenance 
– Usage by Client 



Part 3:
Lifecycle Lessons Learned



Lifecycle Lessons Learned

• Use Cost/m2 pa or Lifecycle/Capex Ratio appropriately

• Design and costs monitoring from early stages

• Survey retained estate / items including asbestos, DDA, fire, 
and Part-L2 

• Agree LC-FM interface upfront to avoid double or non 
inclusion

• Spread the replacement works where possible to allow for 
premature failure and minimise disruption

• Review backend optimisation and hand back requirements

• Operation stage – information, update, current trends, audit 
and market testing



Classic Lifecycle Myths

• The answer is “42”

• There are only 10 digits (0-9), the 
answer is how you arrange them

• The answer is depend on number 
of buses pass-by

• Lifecycle is an estimate upon 
prognostication upon a guess

• The lifecycle is based on a crystal 
ball



Thank you

Questions and Discussions


